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Introduction
Spectroscopic ellipsometry (SE) has been widely used for surface and thin film analyses. t 1 where A and P are the analyzer and the polarizer angles, rp and r.
are the Fresnel reflection coefficients of the p and s waves, respectively. Since the intensity of light is given by EE,*+EYEY*, the intensity of the light can be written as follows:
tan21[ +tan 2p tan21# +tan 2p
I
where it is accepted that rp = r. tan4, exp(iA) . An RA type SE system measures the modulated intensity of light. The measured intensity variation can be written similar to Eqn. (2):
The coefficients a and 0 of the above trigonometric functions are obtained from Fourier analysis and the ellipsometric constants A and ' can be expressed in terms of the Fourier coefficients as: 
Where M, and My are the reflection coefficients of the x and y components of the electric field after the reflections from the mirrors and the grating inside the monochromator. F is the rotation angle of the linearly polarized light inside the optical fiber. The coordinate system is chosen such that the electric field of the pwave vibrates along the x-axis, and that of the s-wave along the yaxis. Eqn. (6) can then be written compactly as:
r-zCOS(F-A)1
Now, most of the linearly polarized light becomes unpolarized at the output of the optical fiber, hence only a relatively small -5-fraction of the linearly polarized light is assumed to propagate through the optical fiber with a possible rotation of the polarization axis. The total electric field at the photomultiplier can be written as follows:
where q is the fraction of the electric field of the linearly polarized light exiting the optical fiber. With this expression for the electric field, the light intensity at the photomultiplier is obtained from: optical fiber and the monochromator is zero on a, P. Now since our primary concern is with a and R, only the second order harmnonic term of A inside the second bracket of the right hand side of the Eqn. (9) 
Correction Terms
Two correction elements can be found in Eqns. (12) and (13): and F. Although ý and F are the correction elements, ýcos2F and -7-ksin2F are measured and used as the correction terms. kcos2F and ksin2F can be measured at straight through operation (STO).
If one measures the ellipsometric constants at glancing incidence (the angle of incidence = 900) without a sample, then both tan' and cosA should be 1.0 (r,=r,) for an ideal system. Hence one can set a=cos2P
and O=sin2P (Eqns. (4) and (5)) for an ideal system at STO.
Implementing these conditions into Eqns. (12) and (13) and solving for ýcos2F and 4sin2F yields the following expressions:
1.
11-2 (atocos 2 P + 3,tosin2P)
Here P is the polarizer angle and a,=o and R,to are the STO-measured
Fourier coefficients of cos2A and sin2A, respectively.
Experimental Procedures,
The RA type SE system shown in Figure 1 has two arms that can be rotated such that the angle of incidence can be changed from -450 to 900. The angle of incidence can be read to the accuracy of 0.010. On one arm is a 75W high pressure Xe-arc lamp, a set of low pass filters, an iris diaphram with an electrical shutter, a focusing lens made of vitreous silica, and a calcite Glan-Taylor corrections.
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